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Purpose: The purpose of the study was to examine the effect of group music therapy on brain waves,
behavior, and cognitive function among patients with chronic schizophrenia.
Methods: A quasi-experimental pretest-posttest design was used with nonequivalent control group. The
potential participants were recruited from inpatients in a psychiatric facility in a metropolitan city,
assigned either to the experimental group (n ¼ 28) or to the control group (n ¼ 27) according to their
wards to avoid treatment contamination. The experimental group participated in the group music
therapy for 13 sessions over 7 weeks while continuing their standard treatment. The control group only
received a standard treatment provided in the hospitals. The outcome measures include brain wave by
electroencephalography, behavior by Nurses’ Observation Scale for Inpatient Evaluation, and cognitive
function by Mini-Mental State Examination.
Results: After participating in 13 sessions of the group music therapy, alpha waves measured from eight
different sites were consistently present for the experimental group (p ¼ .006e.045) than the control
group, revealing that the participants in the music therapy may have experienced more joyful emotions
throughout the sessions. The experimental group also showed improved cognitive function (F ¼ 13.46,
p ¼ .001) and positive behavior (social competence, social interest & personal neatness) while their
negative behaviors was signiﬁcantly less than those of the control group (F ¼ 24.04, p < .001).
Conclusion: The group music therapy used in this study was an effective intervention for improving
emotional relaxation, cognitive processing abilities along with positive behavioral changes in patients
with chronic schizophrenia. Our results can be useful for establishing intervention strategies toward
psychiatric rehabilitation for those who suffer from chronic mental illnesses.
Copyright  2013, Korean Society of Nursing Science. Published by Elsevier. All rights reserved.Introduction
Schizophrenia is a severe mental disorder characterized by long
duration, bizarre delusions, hallucinations, negative symptoms, and
affective symptoms (Os & Kapur, 2009). Recently, 0.4% of the adult
population was diagnosed as schizophrenia, and the median life-
time incidencewas reported to be 15.2 per 100,000 (McGrath, Saha,
Chant, & Welham, 2008). Schizophrenia is a treatable disorder,
treatment being more effective in its initial stages. It is important
for the patients to adhere to their treatment to yield better man-
agement of the disorder (World Health Organization, 2012).llege of Nursing, Chungnam
jeon 301-747, South Korea.
rean Society of Nursing Science. PDuring the recurrence of this long-term condition, chronic
schizophrenia is accompanied by disorders of drive and volition,
cognition, and affect, in addition to psychiatric symptoms (i.e.,
delusions or hallucinations). Chronic schizophrenia patients expe-
rience abnormal thinking and cognitive functioning (reality
distortion), emotional difﬁculty (lack of responsiveness), and a
decrease in social and problem-solving skills; thus, these in-
dividuals have serious dysfunction in self-management and social
activities, making full recovery less likely (Kim, 2007; Os & Kapur,
2009; Stephane et al., 2008). Currently, antipsychotic medications
are very important for the treatment of schizophrenia. However,
impaired cognitive function and social dysfunction may continue
even after drug treatment. Impaired cognitive function might be
the cause of negative emotions and social dysfunction. Therefore, it
is necessary to complement medication with psychosocial in-
terventions. Recently, the development of effective treatments for
targeting these cognitive deﬁcits has been a priority.ublished by Elsevier. All rights reserved.
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manage schizophrenic psychiatric symptoms and regression, as
well as bring about improved social interaction and neurophysio-
logic function (Gold, Solli, Krüger, & Lie, 2009; Jung, 2011; Möesler,
Chen, Heldal, & Gold, 2011; Peng, Koo, & Kuo, 2010). Music therapy
can also affect physiological responses and activities within the
nervous system, endocrine system, and cardiovascular system,
consequently leading to mental and bodily stabilization, improved
emotion, cognitive function and positive behaviors (Blood &
Zatorre, 2001; Boso, Politi, Barale, & Emanuele, 2006; Jung; Urich,
Houtmans & Gold, 2007). In particular, music therapy can affect
electroencephalography (EEG) brainwave activity, which is closely
related to cerebral function (Fachner, Gold, & Erkkilä, 2013; Yang
et al., 2012). According to Lundy-Ekman (2009), the frontal lobe
of the cerebral cortex is in charge of high-level cognitive, emotional,
and mental functions, while the parietal lobe is for somatosensory
function and spatial perception. In addition, the temporal lobe is in
charge of auditory information processing, memory, and emotional
function; the occipital lobe is for visual information processing and
recognizing objects. Previous studies have reported that auditory
stimulation of music acts on the cerebral cortex and limbic system
through the thalamus and hypothalamus (Blood & Zatorre; Boso
et al.). Of note is that in psychosocial aspects, music therapy by
using musical interaction as a means of communication and
expression can reduce psychotic symptoms, negative emotion (i.e.,
depression, anxiety) and the behavioural patterns of people with
mental disorders (Gold et al.; Jung; Urich et al.).
Several studies have been conducted on the use of music therapy
for patients with schizophrenia. Most previous studies, however,
have focused onproviding a short-term, singlemusic activity,mainly
foracutepatients,utilizing small sample size, orexamining theeffects
of psychotic symptoms solely by patients’ self-assessments (Gold et
al., 2009; Peng et al., 2010). Few data assess the outcome of music
therapy by objective physiologic measures (Mӧesler et al., 2011). For
chronic patients with schizophrenia who have frontal lobe damage
and serious cognitive impairment resulting fromchronic progression
of thedisorder, EEGwouldbemore appropriate for assessing changes
in cerebral functions as a result of music therapy.
Therefore, the present study developed the groupmusic therapy
by combining passive music therapy (listening to music) and active
music therapy (playing musical instruments) based on previous
studies. This paradigm was implemented with chronic schizo-
phrenia patients to determine the effect of the therapy on behavior,
physiological responses and cognitive function through EEG mea-
surement. EEG is a noninvasive, useful neuroscience research
method for measuring the functional state of the cerebrum in real
time. As the EEG analyzes and quantiﬁes the waveforms that occur
on the surface of the brain, this method enables the analysis of
human brain functions (i.e., thinking, cognition, emotion, &
behavior). The present study aimed to explore if music could be
utilized as a differentiated therapeutic intervention in clinical sit-
uations and community settings.
Purpose of study
The purpose of the study was to examine the effect of the group
music therapy on brain waves, cognitive function, and behavior
among patients with chronic schizophrenia.
Methods
Study design
A quasi-experimental pretest-posttest design was used with
nonequivalent control group. The experimental group participatedin the group music therapy twice a week for 7 weeks while
continuing their standard treatment. The control group received
nursing care including psychopharmacology, routinely provided in
the hospitals.
Setting and sample
Participants were recruited from the inpatient ward in a psy-
chiatric facility in a metropolitan city with the following inclusion
criteria: (a) those who had been diagnosed with schizophrenia by a
psychiatrist based on the Diagnostic and Statistical Manual of Mental
Disorders (DSM-IV-TR) (American Psychiatric Association, 2000)
criteria for more than 2 years since the diagnosis, (b) adults over 20
years of age and who understood the purpose of this study and
agreed to participate with a written consent, given the agreement
from their parents or guardian, (c) those who had no acute psy-
chotic symptoms and were able to perform verbal communication,
(d) those who had no problem with hearing or doing other activ-
ities, (e) and those who did not have dementia or other brain in-
juries that may affect the outcome variables.
To determine the sample size, a signiﬁcance level of .05, power
of .80, and an effect size of .79 were set. The effect size was based on
the meta-analysis with music therapy for cognitive function (Jung,
2011). Using the G*power 3.0 program (Faul, Erdfelder, Buchner, &
Lang, 2009), the required sample was 16 patients for each group.
Thus, 33 patients for the experimental group and 35 for the control
group were selected, considering the potential dropouts. There
were a total of four psychiatric wards in two separate buildings. The
experimental and control groups were assigned according to the
wards in which they were located to prevent the contamination of
the treatment. The ward settings are relatively similar in terms of
the types of therapy provided and man power allocation.
During the data collection process, 5 from the experimental
group and 8 from the control group dropped out due to discharge
from the hospital or declining to undergo the EEG measurement.
Our ﬁnal sample included 55 participants: 28 from the experi-
mental group and 27 from the control group (19% dropout rates).
Ethical consideration
The present study was conducted after receiving approval (08-
03) from the institutional review board at the school of medicine of
the university. The recruitment of research participants was con-
ducted through individual interviews with chronic schizophrenia
inpatients that met the selection criteria. When the potential par-
ticipants agree to take part in the study upon the agreement of their
legal guardians, we asked them to sign the consent form. The
purpose and procedures of the study were explained, including
voluntary participation and withdrawal, as well as anonymous data
collection solely for research purposes. Upon obtaining partici-
pants’ written consent forms, the study proceeded.
Measurements
Brain wave
Brain wave was assessed by EEG spectra with a PolyG-1 (LAX-
THA, Daejeon, Korea) by a trained professional researcher. Elec-
trodes were attached to cortical sites on participants’ prefrontal
lobe (Fp1, Fp2), frontal lobe (F3, F4), temporal lobe (T3, T4) and
parietal lobe (P3, P4) according to the international 10/20 system.
Among several types of EEG waveforms, including the a, b, g, d and
q waves, only the a and b waves were measured since they are the
key indicators of brain arousal and relaxation that showed signiﬁ-
cant results in previous studies (Kim, 2004; Lee, 2011; Lee, 2004;
Ray & Cole, 1985; Yang et al., 2012). EEG measurement time
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participants. In this study, we recorded EEG waves for 6 minutes as
required for obtaining stable waveforms, based on previous studies
(Fachner et al., 2013; Yang et al.) and the results of pilot study from
ﬁve patients with schizophrenia. Six minutes of EEG was recorded
across eight channels before the experiment (at rest), and right
after the experiment. Data were then converted through a fast
Fourier transform. Finally, relative awave and relative bwaveforms
were obtained and analyzed.
Cognitive function
Cognitive function was measured using the Mini-Mental State
Examination (MMSE), a brief questionnaire developed by Folstein,
Folstein, and McHugh (1975). Lee and Shin (1993) evaluated the
validity and reliability of it for the Korean population with mental
disorders. The MMSE is widely used in clinical practice as a tool to
measure cognitive function among diverse populations, including
those with schizophrenia. The MMSE consists of 19 questions with
a total possible score of 30, and includes the following sub-
categories: orientation (10 points), memory registration and recall
(6 points), attention and calculation (5 points), and language and
judging ability (9 points). Higher scores indicate more intact
cognitive functioning. According to Lee and Shin, the Korean
version of theMMSE has a Kappa value of .86, a sensitivity of 88.6, a
speciﬁcity of 92.1 and an accuracy rate of .92e.93. The reliability of
the scale for the current study was .83.
Behavior
Behavior was measured by the Nurses’ Observation Scale for
Inpatient Evaluation (NOSIE) developed by Honigfeld, Hillis and
Klett (1966) to evaluate the negative and positive behaviors of in-
patients at psychiatric units. Yeo (2003) evaluated the validity and
reliability of it for the Korean population. NOSIE consists of 30 items
using the 5-point Likert scale. It includes social competence (9
items), social interest (5 items), personal neatness (4 items), irri-
tability (5 items), manifest psychosis (4 items), psychotic depres-
sion (3 items). Higher scores represent more positive behaviors.
According to Yeo, the reliability of the scale was .74, while that in
the present study was .72.
Data collection
The experimental group participated in the groupmusic therapy
twice a week, 50 minutes per session for 7 weeks. The therapy was
led by a team of professional music therapists and study re-
searchers. The participation rate for the 7-week group music
therapy was 85%. Both the experimental and control groups
received standard care that was commonly provided by the clinical
facilities including antipsychotic medication.
The pretest and posttest measures were conducted at the same
time for both groups. A professional researcher from LAXTHA of
Korea directlymeasured pretest and posttest EEG. Psychiatric nurse
specialists measured the pretest and posttest MMSE through in-
dividual interviews with patients. Considering the ethical aspects
of the study, mental health educational materials were provided to
the control group after completing the posttest. In addition, if
the control group participants wanted, they were allowed to
participate in a 3-week music activity that included listening and
playing.
Group music therapy
The group music therapy was developed based on results of a
meta-analysis on the effects of music therapy following consulta-
tion with a professional music therapist and two mental healthnursing professors. The contents of group music therapy were in-
tegrated using three music elements of singing, playing, and
listening. Singing and musical instruments were selected by
considering the participant’s preference. The therapy also includes
a combination of cognitive stimulation training, interaction, and
physical activity through music activities.
Based on previous studies (Gold et al., 2009) where more than
10 sessions are required to lead the signiﬁcant effect, 13 sessions
were used for this study. Each session started with a warm-up
(10 min), continued with a main activity (30 min), and a closing
(10 min). The warm-up consisted of singing a greeting song using
each patient’s name and a group physical activity, such as “open
Dongdaemun (the East Gate),” a traditional Korean game, both of
which were used to promote interaction and relaxation. The main
activity consisted of listening and playing in order to provide
cognitive stimulation training and to support physiological and
psychological relaxation and concentration through a group music
activity. The closing consisted of wrapping up the performed ac-
tivities of the day as well as a communication and expression ac-
tivity. The contents of the group music therapy program used for
this study were described by session in Table 1.Data analysis
The results were analyzed using the statistical software package
SPSS 19.0 (SPSS Inc., Chicago, IL, USA) for Windows. The descriptive
properties of demographic characteristics are given as percentiles
and means. In order to determine the homogeneity of the experi-
mental and control group, Chi-square tests and t tests were used.
The effects of group music therapy were analyzed using analysis of
covariance after controlling for pretest scores.Results
Demographic characteristics of participants
The participants of the study were 48.30 (SD¼ 3.42) years of age
on average, and slightly more men than women. Most patients
(56%) had middle or higher education, and more than half (61%)
were unmarried. About 50% of the patients had been hospitalized
for more than 5 years withmore than 10 years since their diagnosis.
Approximately 45% of patients had onset of the disease at less than
30 years of age. There were no signiﬁcant differences between the
experimental and control groups regarding age, gender, religion,
education level, marital status, length of hospital stay, onset of
schizophrenia, and duration of schizophrenia (Table 2).
At pretest, the relative power of a wave ranged from 0.13
(SD ¼ 0.05) to 0.20 (SD ¼ 0.09) for the experimental group, and
from 0.17 (SD ¼ 0.08) to 0.26 (SD ¼ 0.09) for the control group
without signiﬁcant group differences. The distribution of a wave
was balanced between the left and right sides for both groups. The
EEG patterns were similarly distributed between the groups. The
mean scores of cognitive function as measured by MMSE were
24.86 (SD ¼ 4.14) for the experimental group, and 23.88 (SD ¼ 3.74)
for the control group. Both groups were similarly assessed as the
borderline for schizophrenia cutoff points of 23/24 (Lee & Shin,
1993). No signiﬁcant group difference was found in sub-
dimensions of the cognitive functionwith attention and calculation
being the lowest score for both groups. The mean score of behavior
asmeasured by NOSIEwas 138.55 (SD¼ 11.03) for the experimental
group and 131.40 (SD ¼ 12.26) for the control group. No signiﬁcant
group difference was found in subdimensions of the cognitive
function with psychotic depression as the lowest for both groups
(Table 3).
Table 1 Group Music Therapy Program
Session Therapy method Activity content
1 - Sing along
- Discussion
- Playing
< Starting Compliment song: “Who are you?”,
“How are you?”
< Recreating of “Ongheya” & group playing
< Ending Compliment song: “Good Bye”
2 - Sing along
- Playing
- Dancing
< Starting Compliment song: “Who are you?”,
“How are you?”
< Singing songs: “Train for South” “Happy
Happy Shake”
< Fruit shaking: Making cocktail
< Personal dancing & group dancing
< Ending Compliment song: “Good Bye”
3 - Sing along
- Songwriting
- Listening
- Discussion
< Starting Compliment song: “Who are you?”,
“How are you?”
< Singing songs: “Sipohya”, “A Mind of Loving”
< Making of team song : Writing music & lyrics
< Singing a team song & playing
< Ending Compliment song: “Good Bye”
4 - Listening
- Playing
< Starting Compliment song: “Who are you?”,
“How are you?”
< Listening of “La Cucaracha”
< Impromptu playing of “La Cucaracha”: Playing
of “Sogo” like drum
< Ending Compliment song: “Good Bye”
5 - Improvisation
- Playing
- Movement
< Starting Compliment song: “Who are you?”,
“How are you?”
< Singing a song: “Doremi”
< Playing “Chapstick March”
< Activity: Turning around circle with folding arms
< Ending Compliment song: “Good Bye”
6 - Sing along
- Discussion
< Starting Compliment song: “Who are you?”,
“How are you?”
< Singing songs: “Meeting”, “Meaning of You”
< Expressing 2008 year plan & hope
< Ending Compliment song: “Good Bye”
7 - Sing along
- Movement
< Starting Compliment song: “Who are you?”,
“How are you?”
< Singing a song: “Arirang Cowboy”
< Italian polka folk dance
< Ending Compliment song: “Good Bye”
8 - Sing along
- Discussion
- Listening
< Starting Compliment song: “Who are you?”,
“How are you?”
< Music appreciation: Canon instrumental pop
< Singing a song & changing lyrics: “Starting on
a journey”
< Ending Compliment song: “Good Bye”
9 - Improvisation
- Playing
- Discussion
- Movement
< Starting Compliment song: “Who are you?”,
“How are you?”
< Impromptu playing of “Arirang Pentatonic”
< Moving playing of arranging “Arirang”
< Activity: Passing “Dongdaemoon”
< Ending Compliment song: “Good Bye”
10 - Sing along
- Discussion
- Playing
< Starting Compliment song: “Who are you?”,
“How are you?”
< Singing songs: “Now I have”
< Writing negative mind on paper
< After attaching agony paper on drum,
powerful playing drum
< Wiping off negative mind by water sound
< Discussion about impression of wiping off
negative mind
< Ending Compliment song: “Good Bye”
11 - Playing
- Improvisation
- Discussion
- Movement
< Starting Compliment song: “Who are you?”,
“How are you?”
< Related impromptu playing of traveling
around the world
< Activity: Game of matching the no. of person
according to therapist’s order
< Ending Compliment song: “Good Bye”
12 - Sing along
- Playing
< Starting Compliment song: “Who are you?”,
“How are you?”
< Singing songs for hope: “Brightly Set Day”,
“Meaning of You”
< Playing instruments for hope
< Ending Compliment song: “Good Bye”
Table 1 (continued )
Session Therapy method Activity content
13 - Listening
- Discussion
< Listening of music applied in this music
therapy
< Evaluation and post test
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As shown in Table 4, the relative power of a waves from the
prefrontal, frontal, temporal, and parietal sites was signiﬁcantly
more in the experimental group compared to the control group
after the group music therapy. However, there was no statistically
signiﬁcant group differences in relative power of b waves from the
prefrontal, frontal, temporal, and parietal sites.
Effects of group music therapy on cognitive function
The total score of MMSE was signiﬁcantly higher in the exper-
imental group than that of the control group as indicated in Table 5.
In terms of subcategories of the MMSE, attention and calculation
(F ¼ 6.93, p ¼ .011) as well as language and construction (F ¼ 10.79,
p ¼ .002) were signiﬁcantly different, while there were no signiﬁ-
cant differences in orientation, memory, and learning.
Effects of group music therapy on behavior
Total scores of NOSIE of the experimental group was signiﬁ-
cantly higher than the control group (F ¼ 24.04, p < .001). The
experimental group reported consistently improved positive
behavior (social competence, social interest, & personal neatness)
and negative behavior (irritability, manifest psychosis, psychotic
depression) after completing 13 sessions of the group music ther-
apy, compared to that of the control group (Table 5).
Discussion
Only few studies have assessed the effects of group music
therapy, especially using EEG in patients with schizophrenia. In the
present study, we found that the relative power of a waves from
prefrontal, frontal, temporal, and parietal sites in the experimental
group were signiﬁcantly higher than those of the control group.
Yang et al. (2012) also reported that EEG a waves in patients with
schizophrenia and depression was signiﬁcantly activated through
listening to music. Fachner et al. (2013) also observed that after
listening to music, a wave of patients with depression signiﬁcantly
increased from the areas of the frontal and temporal lobes, which
was consistent with the ﬁndings of the present study. These addi-
tional studies partially coincided with our results where a waves
from all areas increased after the groupmusic therapy. Alphawaves
are in the frequency range of 8e12 Hz, arising through brain activity
associated with being in a comfortable and relaxed or concentrated
state (Ray & Cole, 1985). The groupmusic therapy used in this study
combined various music activities, such as singing, playing,
listening, and other physical activities. Thus, we believe that such
musical stimulation, and the physical and emotional relief brought
about as indicated by the awave increase in the cerebral cortex, was
beneﬁcial to our participants. Based on our results, group music
therapy can be regarded as an effective intervention for improving
emotional relaxation, attention, memory, and other cognitive abil-
ities in patients with chronic schizophrenia.
However, we did not ﬁnd any signiﬁcant decrease in b waves
after the experiment between the two groups. It was observed that
Table 2 Comparison of Demographic Characteristics between Groups (N ¼ 55)
Characteristics EG (n ¼ 28) CG (n ¼ 27) Total c2/t p
n (%) or M  SD n (%) or M  SD n (%) or M  SD
Age (yr) 48.71  3.44 47.88  3.42 48.30  3.42 .892 .377
Sex Male 16 (57.1) 14 (51.9) 30 (54.5) 0.50 .408
Female 12 (42.9) 13 (48.1) 25 (45.5)
Religion Protestant 16 (57.1) 11 (40.8) 27 (49.1) 1.94 .116
Catholic 2 (7.2) 2 (7.4) 4 (7.3)
Buddhism 4 (14.3) 5 (18.5) 9 (16.4)
None 6 (21.4) 9 (33.3) 15 (27.2)
Education level None 1 (3.6) 4 (14.8) 5 (9.1) 1.79 .097
Elementary school 3 (10.7) 8 (29.6) 11 (20.0)
Middle school 8 (28.6) 4 (14.8) 12 (21.8)
High school 11 (39.2) 8 (29.6) 19 (34.6)
College or higher 5 (17.9) 3 (11.1) 8 (14.5)
Marital status Single 16 (57.1) 18 (66.7) 34 (61.9) 1.11 .268
Married 7 (25.0) 8 (29.6) 15 (27.2)
Others 5 (17.9) 1 (3.7) 6 (10.9)
Length of hospital stay (yr) <1 5 (17.9) 2 (7.4) 7 (12.7) 0.85 .497
1e2 4 (14.3) 4 (14.8) 8 (14.5)
3e5 5 (17.9) 4 (14.8) 9 (16.4)
>5 14 (49.9) 17 (63.0) 31 (56.4)
Onset of disease (yr) <30 13 (46.4) 12 (44.4) 25 (45.5) 0.23 .953
30e39 7 (25.0) 10 (37.0) 17 (30.8)
40e49 7 (25.0) 2 (7.4) 9 (16.4)
>50 1 (3.6) 3 (11.1) 4 (7.3)
Duration of disease (yr) <5 3 (10.7) 1 (3.7) 4 (7.3) 0.55 .585
5e10 3 (10.7) 3 (11.1) 6 (10.9)
>10 22 (78.6) 23 (85.2) 45 (81.8)
Note. EG ¼ experimental group; CG ¼ control group.
Table 3 Homogeneity Tests of Study Variables between Groups (N ¼ 55)
Variables EG (n ¼ 28) CG (n ¼ 27) t p
M  SD M  SD
EEG a wave Rt. Prefrontal 0.13  0.05 0.17  0.08 1.84 .171
Lt. Prefrontal 0.13  0.07 0.17  0.08 1.68 .101
Rt. Frontal 0.19  0.09 0.22  0.09 0.69 .488
Lt. Frontal 0.18  0.09 0.22  0.10 0.90 .370
Rt. Temporal 0.20  0.09 0.22  0.09 1.48 .145
Lt. Temporal 0.18  0.10 0.22  0.10 1.26 .213
Rt. Parietal 0.20  0.07 0.20  0.10 2.01 .150
Lt. Parietal 0.19  0.10 0.26  0.08 1.16 .251
b wave Rt. Prefrontal 0.20  0.10 0.21  0.08 0.57 .565
Lt. Prefrontal 0.20  0.09 0.20  0.08 0.32 .744
Rt. Frontal 0.27  0.08 0.24  0.07 1.20 .234
Lt. Frontal 0.26  0.08 0.24  0.07 0.61 .541
Rt. Temporal 0.27  0.08 0.24  0.09 1.45 .152
Lt. Temporal 0.28  0.08 0.26  0.08 0.78 .435
Rt. Parietal 0.30  0.06 0.24  0.07 3.18 .102
Lt. Parietal 0.30  0.07 0.26  0.09 1.66 .103
MMSE 24.86  4.14 23.88  3.74 0.91 .362
Orientation 8.13  2.55 7.33  2.03 1.29 .201
Memory & learning 5.55  1.12 5.59  0.97 0.14 .885
Attention &
calculation
2.96  1.74 2.85  1.74 0.24 .808
Language &
construction
8.20  0.77 8.03  0.80 0.80 .425
NOSIE 138.55  11.03 131.40  12.26 2.29 .156
Social competence 38.89  4.67 28.44  5.85 1.59 .117
Social interest 12.41  3.04 11.62  2.54 1.04 .302
Personal neatness 18.68  5.13 15.70  5.10 2.18 .084
Irritability 12.48  3.65 13.55  3.38 1.13 .260
Manifest psychosis 10.82  3.18 10.81  2.78 0.01 .987
Psychotic depression 3.48  2.27 4.07  2.11 1.00 .319
Note. EG ¼ experimental group; CG ¼ control group; Rt. ¼ right; Lt. ¼ left;
MMSE ¼ Mini-Mental State Examination; NOSIE ¼ Nurses’ Observation Scale for
Inpatient Evaluation.
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with tension and stress. Soothingmusic comparedwith stimulating
music did not trigger a signiﬁcant change in bwaves in participants
(Lee, 2011; Leem, 2001). Whenmusic therapy was applied to young
healthy adults, Kim (2004) also reported no signiﬁcant differences
in b waves. The present study used various music activities in
combination with familiar songs that the participants preferred. It
may be possible that such musical choices activated a waves from
the participants’ frontal, parietal, and temporal sites while helping
the participants remain calm without signiﬁcantly affecting b
waves. Further studies are required to explore the effect of music
therapy on b waves.
We also observed a signiﬁcant difference in overall cognitive
functioning for patients with schizophrenia who underwent the
group music therapy. This result was similar to that of a study from
Mӧesler et al. where music therapy was shown to have improved
cognitive function in patients with schizophrenia. In MMSE sub-
categories, a signiﬁcant increase was found in attention and
calculation, and language and construction in the experimental
group when compared with those of the control group. Kim (2007)
and Cha (2002) also reported that music therapy is effective for
improving and maintaining attention in patients with schizo-
phrenia. Glickson and Cohen (2000) found that music therapy is
effective for enhancing language functioning in patients with
schizophrenia, such as an ability to use correct words, language
learning, memorization, and speaking rate. Our results suggest a
partial improvement in cognitive functioning, such as concentra-
tion and language function.
The ﬁndings of the present study also showed signiﬁcant
improvement in patients’ positive and negative behaviors after the
group music therapy. This was consistent with results form a pre-
vious study showing the positive behavioral change as measured by
NOSIE after providing music therapy to patients with schizophrenia
(Li, Ren, Li, & Li, 2007). Similarly, 10e12 sessions of music therapy
was effective for improving interpersonal relationship as measured
by relationship change scale (RCS) and psychiatric symptoms
Table 4 Mean Group Comparison on Brain Wave at Posttest (N ¼ 55)
EEG EG (n ¼ 28) CG (n ¼ 27) Fa p
M  SD M  SD
a wave Rt. Prefrontal 0.19  0.10 0.28  0.16 8.27 .006
Lt. Prefrontal 0.18  0.10 0.17  0.08 4.41 .040
Rt. Frontal 0.17  0.11 0.17  0.08 3.84 .045
Lt. Frontal 0.23  0.11 0.22  0.09 5.83 .019
Rt. Temporal 0.23  0.12 0.22  0.10 7.06 .010
Lt. Temporal 0.20  0.11 0.20  0.10 1.12 .021
Rt. Parietal 0.25  0.12 0.22  0.09 4.97 .030
Lt. Parietal 0.25  0.09 0.26  0.08 6.08 .017
b wave Rt. Prefrontal 0.18  0.08 0.19  0.09 0.04 .830
Lt. Prefrontal 0.18  0.07 0.17  0.08 0.18 .667
Rt. Frontal 0.27  0.06 0.24  0.07 1.12 .295
Lt. Frontal 0.26  0.06 0.24  0.07 0.72 .400
Rt. Temporal 0.29  0.08 0.26  0.10 0.16 .685
Lt. Temporal 0.30  0.06 0.27  0.10 0.94 .335
Rt. Parietal 0.31  0.06 0.28  0.09 0.05 .822
Lt. Parietal 0.29  0.06 0.26  0.10 0.40 .527
Note. EG ¼ experimental group; CG ¼ control group; Rt. ¼ right; Lt. ¼ left.
a F scores were from analysis of covariates with pretest scores as covariates.
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(BPRS) (Choi, 2000) as well as social skills (Hong, Cheung, & Choi,
2011) for schizophrenic patients with depression. In the same vein,
the group music therapy developed for the present study integrated
social interaction opportunities into the music therapy with various
activities that may enable the participants to express their feelings,
which consequently led to positive behavioral changes.
The ﬁndings of the present study should be considered with the
following limitations. First, the group assignment was not random
due to the potential contamination of treatment among the study
participants.We selectedbothgroups fromthepsychiatric units that
were similar in termsof the severity of diagnosis and the frequencies
of providing routine care to the patients. However, we cannot
eliminate the potential confounding factor existing in unit differ-
ences. Second, the study participantswho agreed to participatemay
be different from the general population of patients with schizo-
phrenia in terms of motivation and performance. The experimental
and control groups were categorized as borderline schizophrenia. It
would be difﬁcult to generalize the study ﬁndings to those with a
different disease severity. Third, we also recommend further studies
to examine the long-term effectiveness of group music therapy by
incorporating 6-month, 1-year and 2-year follow-ups.
Conclusion
In this study, group music therapy for chronic schizophrenia
patients was effective in increasing a waves and improvingTable 5 Effects of Group Music Therapy on Cognitive Function and Behavior (N ¼ 55)
Variables EG (n ¼ 28) CG (n ¼ 27) Fa p
M  SD M  SD
MMSE 28.03  2.66 24.31  3.24 13.46 .001
Orientation 8.62  1.59 7.59  1.75 6.52 .061
Memory & learning 5.65  0.93 5.70  0.60 0.04 .832
Attention & calculation 4.03  1.40 3.00  1.83 6.93 .011
Language & construction 8.93  0.25 8.37  0.83 10.79 .002
NOSIE 161.79  8.55 124.44  8.74 24.04 <.001
Social competence 38.34  3.42 34.59  3.07 15.35 <.001
Social interest 24.20  2.46 12.37  3.09 266.39 <.001
Personal neatness 23.86  2.38 15.48  3.35 116.01 <.001
Irritability 10.89  1.81 14.22  3.60 19.00 <.001
Manifest psychosis 8.41  1.23 14.37  2.35 140.41 <.001
Psychotic depression 1.31  1.62 6.00  1.56 116.59 <.001
Note. EG ¼ experimental group; CG ¼ control group; MMSE ¼ Mini-Mental State
Examination; NOSIE ¼ Nurses’ Observation Scale for Inpatient Evaluation.
a F scores were from analysis of covariates with pretest scores as covariates.attention, calculation, language, and construction. The group music
therapy used in this study was an effective intervention for
improving emotional relaxation and cognitive processing abilities
in patients with chronic schizophrenia. We applied group music
therapy as a nursing intervention to patients with schizophrenia,
utilizing brainwave as measured by EEG as an objective measure to
explore the intervention effect. Our results can be useful for
establishing intervention strategies toward psychiatric rehabilita-
tion for those who suffer from chronic mental illnesses. The effects
of music therapy were investigated using psychological and phys-
iological measurement tools, providing the basis of the scientiﬁc
clinical application of music therapy. Further research is necessary
to compare the effectiveness of the program according to the type
of mental illness and conﬁrm the effectiveness of the program in a
community setting.Conﬂict of Interest
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